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Topic: Nariane . Joint Distribution (nd.)

\Narone  "deviorion”
Var(X) = E((x-EON) = EO) (B
Acloser look o E(R)..
i§ X is the nuwber of Sometking, tA's o Commdn StTiegy To brtak up
A idto indiotOrs (gve each " object” one indicator).
it XK= ZXl where XUs ate indicaton, then
EW) = N E(Xu"\f n(n-) E(XiX3y)

=n PX{=1) + 0000 P(Xi=l, X4=1)

X0, Ky might nov be independent. !

Join% dishn buton
Dishibukion of ene RV ..
efthec thx f ™ 0r O One- dimensional table :
X | % | X% | -
K=« | A l A ‘
P(x=20) P& )
X 0 Sunchion With ohe Vanable :
(x) = Fx) = [P(X=x)
Pug in X, L'U give you the probability, of +he eyent " X ="




Joiet Digrabudion of 2 RVs . s
either think of U os 0 A-dimensiona toble -

Xp | % X
\"0 A
9, [
Vi %

Pl f%) P(R=2c, Y=43)
FL n the entire table Uike +hus
o o funcrion that s two Nonables
P (2,9 = Fx,9)= P(X=x,Y=Y)
Plug \n X O0nd g, U gve you the probalnlity of the evert D A
We can \earn 0 lot from this A-D foble !
Specefitally, (onditional disrrbudion and maminal distibvetion
— (onditionad Disrvbudon
o fonuy way of saging " locking o one o/ one wlumn”,
eq. ol | 2

O |0 \]00e5| D15

Y T Toalor [0

2 [owfo-1] 6.05
This 5 o valid vt distibution Sine probabilily sums wp 1o 1.
|8 What is the Qistabuton of X | Y=\ 7 |
This edns, we waet 1 know the distnbutin of X at the w
O(! ]2

0ol [oes 0\5
Y o2 for for
2 |03 [o.\\o.bs
ket's ditectly (opy this dsTHDIIIN inte o 1-D table:
x|O|1| |2
PO [ 0 f o4 | 001
This dees net seem C(oriedt the probabiliy is ek | !
ket's Sale each term SO it Sums wp To |

2]0 |1 |12
Plealv)l 8 1841 &4
Looks pretiy agped tow &




hox's see vt e did obove :
P X=2, Yz4)
‘ :x - = —_—
PX=2| Y=4) P>
This exaitly how we wond Wiulate the wnditional probabilfy 0f

Two events.

—2 Marginal Distributtion
0 fony way of soying PX= or P(Y=v)
You con use jeint distribion To re(over distribution of eath RV!
eq. ol ! ]2
6 O|o\ |o.05| 015
Y Toafor Jol
L josrs | o) | 0-05
8 What's the distrbutidn of X 7 |
let's calculate P(X:=0) €irst.
When %X=0 , Y @nbe 0,1, 0r 2.
That &, P(¥=6)= POXE0, Y=0) + P K0, Y=t P X=0, Y= 2)
=0-1+ 0.2t 0.5
=0. 45
We write this probobility fn the margiin tike this:
Ol 1l 12
0 | Ol |005]0n5
X ']oalot]o
2 oty | 6.1 10.05
0-45
Keep duing the yme thing to gzt the distvibudion of X:
X 1 O|l12
POy | 0us [o8]03
Lea’s opneralize +hio :
P(R=xy = ZPOE2, Fy)  magyingl diskibugidn of X
PCY=g) = 3 POXEx) Yey)  magaol distrbugin of




